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TsuneoYAMADA&ReikoA.YAMADA
Acquisitionofnewspeechperceptioninsec6ndlanguage(L2)leamingistheresultofa
leamingprocess.Suchspeechperceptionleamingnotonlyhaspart量cularfeaturesasaspecif董c
learningprocess,butithasmanyessentialcharacteristicsuniversaltoavarietyofleaming
processes.Inthispaper,severalproblemsonexperimentsofL2speechperceptiontraining
werediscussedfromtheviewpointsofcurrentleamingstudies.Inaddition,itwassuggested
thatfindingsonsuchindividuallearningProcessescancontributetoreconstructionofgeneral
leamingtheories.BeforediscussingthelimitedproblemstoL2speechperceptiontraining,it
isnecessarytosumupthenewvieWpointsandmethodologiesillc㎜・ nt earningstudies.
1)Natureoflearning
Leamingisoneoftheadaptationprocessestonewenvironments,inwhichorganismson-
togenetica11yacquirenewbehaviorpattems.Intheevohltionaryprocess,higherspecieshave
evolvedtoacquiremorelearningabi趾ies,Asaresult,thesespeciescanadapttovariously
changingandhldividuallyspecializedenv圭ronmelltsevenafterbirth,andthismakesthese
animalshighlyadaptive.Theabilitytolearnisoneoftheessentialcharacteristicsofhuman
beings.Inhumans,mostbehaviorsarelearnedonspecies・specificgeneticbasesandtruly孟n-
natebehaviorsarerare.Ahumanisbomasanentirelypowerlessexistencewithouthaving
sufficientbeh紅viorstosurvivealone.Inaddition,ittakesacoupleofdecadestomature.
However,onthecontrary,sllchcharacteristicsofhumandevelopmentcangiveindividual
structureoflearnedbehaviorsmanyqualities;suchascomplexitya灯dvariability;andplasticity
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andindividuality.
After1960sand1970s,"grandtheoriesoflearning",suchasHull'stheory(1943),Tolman's
theory(1967),Skinner'stheory(1938,1953),werecritici乞edseriouslyfrombiological
sciences(cf.Lorenz,1972)andcognitivesciences(cf.Chomsky,1959)becauseoftheir
oversimplifiedpremises.Inthesecontroversies,learningstudiesacquirednewviewpointsand
methodologies.First,thestrategiesofthestudieschangedtobeingmoreinductive;themore
desirablegoalatthattimewasnottoconstructinclusiveandintegrativegeneraltheoriesof
learning(and/orbehavior),buttoanalyzeconcreteandspecializedlearningmechanisms
and/orprocesses,thatis,toclarify"minitheories"oneachspecificphenomenon.Infuture,the
generaltheoryoflearningmaybeconstructedbyintegratingnumerous"minitheories".
However,suchintegrationshouldbecompletedaftersufficientaccumulationofconcretedata.
Second,theobjectsofthestudieswereextended;theywerenotonlysimplestimulus-response
learning.Morecomplicatedcognitivelearninghasalsobeenregardedasanessentialobject.As
processesinsuchlearningarecomplicatedandtheirconstituentscaninteractwitheachother,
theyshouldbedescribedtohavehierarchicalandsequentialstructures.Third,theviewpoint
onleamingprocesseswaschanged;1earningwasnotconceivedasaprocessinwhichanew
behaviorisstrengthenedon孟abロ伯 凋sa(cf.Skinner,1948),butratherasaprocessinwhich
variousfactorsofbehavioralvariationandselectioninteractonagiveninitialstate(cf.Stad-
don&Simmelhag,1971;Staddon,1983).Theinitialstateineachsublectisdecidedbybio-
10gicalpredispositions,developmentprocesses,previousexperiencesandsoon.Organisms,
notonlyhumansbutmanyanimals,1earnnewbehavioronsuchbiologicalbasesandindividual
histories,noton亡aZ)ulalasa.Instudyingacquisitionprocesses,itisessentialtodescribethe
initialstateineachsubjectandtoclarifythedifferencesamongthem.AsSkinnerrecognized
intrinsicmeaningofindividualvariabilityinleamingstudies,headvocatedthatwithin-subject
designisoneoftheessentialmethodstostudylearningprocesses(Skillner,1938;cf."sin-
gle-subjectdesigns",Barlow&Hersen,1984).
Byacquiringsuchnewviewpointsandmethodologies,inadditiontooperationalismand
methodologicalbehaviorism,currentlearningstudiescanhaveamorecommonbasiswith
othernaturalsciencesandcansharemoredatawiththerelatedsciences.Eachlearningprocess
isestablishedonaspecificbackgroundandhasacharacteristichierarchicalandsequential
structure.Therefore,anecessarystrategyincurrentlearningstudiesistodescribethe
changesofsuchstructuresuccessivelyfromeachinitialstate(訪edesc⑫6vepamdlgmoη
1earn加gprocesses).
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2)CharacteristicsofL2speechperceptiontrainingasalearningProcess
L2speechperceptiontrainingison60ftheparticularprocessesofIearning,andithasseveral
desirablecharacteristicsasamaterialforcurrentlearningstudies.First,significanceofthe
initialstateinL21earningistheoretica1短obviousanditcanbeoperationallyclarified.Inthis
case,theinitialstateisdescribedaseachsubject'sperceptualcharacteristicsontraining
soundsandtheirneighbors.Theinitialstateofeachsubjectisprimarilydeterminedbythe
nativelanguage(L1).AccordingtoBest'sAssimilationModel(Best&Strange,1992)and
Flege'sSpeechLearningMode1(Flege,1990),thephoneticsimilaritybetweenLIandL2
phonemecategoriesisanimportantfactorofL21earnability.However,suchinitialstateisalso
modifiedwiththesubject'sdialect,individualhistoryofotherforeignlanguagelearningandso
on.Evgniftheh・11ativelanguageisidentica1,itisprobabletofindsomedifferencesalnong
individualsintheirinitialstates.AsitwasfoundinmanytrainingstudiesonL2speechper-
ception,ifsubjectsarenotnaivetotrainedL2andhaveanytrainingexperience,initialstates
wi11bedramaticallychangedwiththeirachievementlevels(Yamada&Tohkura,1992b;
Strange,1992;Best&Strange,1992).Instudiesusingsuchsubjectswithvariousinitial
states,itisunreasonabletodrawaconclusionfromgroupdatawithoutconsideringdifferences
intheirinitialstates.Itmaybeespeciallydangerousifthenumberofsubjectsineachgroup
issman.Forexample,ifvisitorsandstudentsfromforeigncountriesareusedforsubjects,it
isnecessarytonotesuchdifferencesintheinitialstates.Inaddition,eveniftrainingmethods
areidentical,startingfromdifferentinitialstatesmayresultindifferentleamingprocesses.In
thestudiesonL2speechperceptiontraining,itiseffectivetocompareeachprogressingstate
withtheinitialstateusingawithin-subjectsdesignandtogetconclusionsbasedonindividuaI
changesiRtraining.Thismethodalsocoincidesideallywiththecurrentparadigminlearning
studies.Bysharingthismethodology,trainingexperimentsbyL21earnerscannotonlyclarify
themechanismsofoneparticularphenomenon,butalsoproposeoneinstanceoftypical
learningProcessestocurrentlearningtheories.
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El騨e1.Hierarchicalandsequentialstructuresofleaminginsecondlanguage(L2)speechperceptiontraining.
InL2speechperceptiontra血ing,vadousleamingpro㏄ssesprogressindt旺erenthierarchicallevels,andtheycan
interactwitheachothersimultaneouslyandsequentiaUy.Attheadaptivebehaviorleve1,anorganismhasstructuresof
adaptivebehaviorsforvariousgoals.Forexample,whentheyneedfoodintake(aconsummatorybehavior),theycallnot
onlycollectorhuntillnon-socialcontexts(non-verbalbehaviors;non-VB),butcandemandorpllrchaseinsocialcontexts
usingthenativelanguage(nativeVB)andforeignlanguages(foreignVB).However,toreahzesuchstrucUπes,vahous
hmctionsinmentalf皿ctionlevelarenecessary.Inacquiringaforeignspeechsound,functionsofspeechperceptiona凱d
productionare㎞dispensable;furthermore,torealizesuchspeechperception,variousfunctionsatad置erentleve1,such
asdiscrimination,catego血ation,Iabeling,willbenecessary.Inaddition,eachstructureofleaminghasbeenshapedon
thegivenhlitialstate,110tonεabロ腹rasa.Atpresent,aswedon'thaveallycompletemethodsthatcandescribeandcontrol
suchstructureofleaminginclllsively,developmentofnewmethodsisindispensable.
Second,asmanyotherIeamingphenomena,L2speechperceptiontraininghashierarchical
structuresoflearning(Figure1).Oneachtrainingtask,inordertoadaptthegivencir-
cumstanceasanindividual,thatis,togetefficientlymorerewards(highscore,socialpraise,
money,sehl-satisfaction,shorteningofexperimentperiodandsoon),subjectstrytoacquirea
newbehaviorortoreallocatetheirownstructuresofbehaviors(learningprocessesatthe
adaptivebehaviorlevel).Ontheotherhand,inacquiringanewbehavior,acquisitionofnew
mentalf㎜ctionsorreorg…mizationofsuchfunctionsmaybeindispensable(leamingprocesses
atthementalfunctionleve1).WhenacquireaL2andadaptthecommunityinwhichtheL2are
spoken,newmentalfunctionsforperceivingandproducingtheL2utterancesarenecessary.
Leamingbehaviorattheadaptivebehaviorlevelisshapedandmaintainedwithvariousfactors.
Forexample,itisshapedwithseveralfactorsthatwereclassifiedasprinciplesofbehavioral
variationandthoseofreinforcement(cf.Staddon&Simmelhag,1971),andismaintained
withseveralschedulesofreinforcements(cf.Ferster&Ski皿er,1957).Motivationanddrive
alsoplayanimportantroleatthislevel.Atthementalfunctionlevel,玉earningprocesseson
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variouspsychologicalandphysiologicalfunctionsprogressininteractingwitheachother.
Necessaryf㎜ctionsinL2speechperceptiontrainingarespeechperceptionandproduction,
andlordiscrimination,categorizationandlabeling,andsoon;therefore,suchinteractive
processesarethosebetweenperceptualleamingandmotorlearning,thosebetweensimple
discrim量nativelearningandconceptfomlationleamillg,and/orthosebetweenlearningatthe
linguisticlevelandiearningattheauditorylevel.Thelea】mingprocessesatthementa1血nct量on
levelarecontrolledwithvariousfactors;forinstance,structureofdiscrim量nativestimulisuch
asvariabilityoftalkersandphoneticenvironments(Logan,Lively&Pisoni,1991;Lively,
Pison量&Logan,1992),structureoftrainingprocedures(Jamieson&Morosan,1986,1989;
Strange&Dittmann,1984)andstructureoffeedbackoperations(ontheformertwofactors;
cf.TetrahedralModelofCross-languagePerception;Strange&Jenkins,1978;Jenkins,1979;
Polka,1989;Strange,1992).However,learningprocessesatthislevelalsodependonper-
formanceofleamingbehaviorsattheadaptivebehaviorlevel.Leam血gofapoorperformer
notonlyneedsmoresessionscomparingwithoneofhighperfomlers,butmayhaveanentirely
differentprocessinquality.Ifthep蟹poseoftheexperimentisonlyonthelearningprocesses
atthementalfunctionleve1,performanceattheadaptivebehaviorlevelshouldbekeptcon-
stantbetweenandwithinsubjectsaspossiblebycontrollingwith.reinforcementsalldmoti-
vat童on.Ontheotherhand,fromthestandpointthatinteractionsbetweendifferentlevelsare
essentialonleamhlgprocesses,suchinteractionsthemselvesareanobjectofexperimental
operationsanddescription.
Th量rd,L2speechperceptiontraininghasalsoacqu三sitionprocessesandmaintenance
processes.Acquisitionisaleamingprocess.inwhichnewresponsepattemsareacquired;
maintenanceisaleamingprocessinwhichacquiredresponsepattemsarekept.Intheleaming
processesattheadaptivebehaviorlevel,acquisitionandmaintenanceofbehaviorscanbe
controlledwithdifferentprinciples.Forexample,pigeons'key-peckresponses,whichhave
beenshapedwithaPavlovianstimuluscolltingency('autoshaping";cf.Bro㎜&Jenkins,
1968;Locurto,Terrace&Gibbon,1981),canbemaintainedwithanOperantresponsecon-
tingency.InmostexperimentsonL2speechperceptiontraining,1eamingbehaviorsatthe
adaptivebehaviorlevel,suchascQmmunicativebehaviorswithexperimentersorkey-pressing
responses,hadbeenacquiredinadvanceandmaintainedinsteadystates.Rather,inthese
studies,comparisonbetweenacquisitionandmaintenanceisinterestinginthelearning
processesatthemen加lfmcdonlevel.Yamada&Toh㎞a(1992a)showedthat,inperception
ofEnglishlr1-/1/,perceptualcllesusedbynativelistenersofAmericanEngHshweredifferent
fromthoseusedbyJapaneseleamers.Whilenativelistenersusedthethirdformant(F3),
mostofJapalleseleanlersusedallclues,thatis,F3,F2andF1.Itisanessentialquestion
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whetherthesedifferenceswerecausedbydifferencesbetweendifferentacquisitionprocesses
orbythosebetweenan
acquisitionprocessandamaintenanceprocess.
InL2speechperceptiontraining,variouslearningprocessescanprogresssimultaneouslyin
differenthierarchicallevelsinteractingwitheachother,anddifferencesininitialstatescanbe
criticalforlaterIeamingprocesses.L2speechperceptiontraininghasoriginallytheframework
thatisadequateforthe(1es㎝'pびvて}paradfg:moη1θarnfllgprocesses.Inaddition,speech
sounds,whicharetheobjectsofthislearning,areaconstituentoflanguageandtheuseof
languageisoneoftheessen亡ialcharacteristicsofHbmos4ρfeηs.Theref6re,humanspeech
learningisanindispensablematerialforreconstructionoflearnin.gtheoriesandshouldbe
studiedmoresystematicallyfromthestandpointoflearningtheories.
3)ProblemsinpreviousstudiesonL,2speechperceptiontraining
Fromsuchstandpointsoflearningstudiesasdiscussedintheformer,itwasclarifiedthat
previousresearchesonL2speechperceptiontraininghadseveraltheoreticalandtechnical
problems.Atheoreticalprobler耳wasthelackofaviewpointwhichregardsaspeechperception
trainingasanacquisitionand/ormaintenanceprocessofspeechperception,thatis,孟he
learnfngpara(㎏mfn写pθechpercθp60ηs加dfes.Inaddition,someexperimentshadseveral
questionsintheirtrainingmethods,suchastrainingprocedures,trainingstimuli,feedback
operationsanderrorcorrectionoperations.
Nbcessfけofaηewpara(ガgm加SPeechpercβP60ηs加dfes
Althoughithasinnatebackgrounds,speechperceptionineachindividualisoriginally
shapedinthedevelopmentprocess.Therefore,speechperceptionhasnotonlystaticandfixed
aspectsasaresultofIearning,butdynamicandplasticaspectsasalearningprocessinessence.
Inspeechperceptionstudies,theparadigmtodescribesuchlearningprocessesisalsoin-
dispensableasabasicmethodology.Bythislearningparadigm,thedynamicsandmechanisms
ofspeechperceptioncanbeexaminedfromdifferentangles.Indevelopmentalstudiesusing
techniquesofinfantpsychophysics(Eimaseta1.,1971;Kuh1,1979;1983;Lasky,Syrda1-Lasky
&Klein,1975;Streeter,1976),innatecharacteristicsofspeechperceptionandtheirde-
velopmentalchangesundervariouslinguisticenvironmentswereclarified.However,such
studieshavemethodologicalandethicalrestrictionsandhavethelilnitstocontrolvarious
experimentalfactorspreciselyortodescribethewholeprocessesinclusively。Ontheother
hand,inspeechperceptiontrainingusingadultL21earners,suchrestrictionsarelesssevere
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and,ifinfluencesoftheirpastexpehenceandLIaredescribedandcontrolled,itcanbeoneof
theadequatematerialsforthelearningparadigminspeechperceptionstudies.
InpreviousstudiesonL2speechperceptiontraining,therearenoviewpointsthattryto
describetheprocessofspeechperceptiontrainingasanacquisitionprocessofspeechper-
ception.Fromthisviewpoint,thepurposeofspeechtrainingstudiesisnotmerelytocompare
theeffectivenessbetweenseveraltrainingconditions,buttodescribeeachleamingprocess
objectively.Inthisparadigm,whatisdescribedisnotlearningcurvesofeachexperirnentaI
group,butperceptualcharacteristicsofeachlearnerateachleamingstage.Pretest-posttest
design(Strange&Dittma皿,1984)isanexcellentexperimentaldesign。However,ifmeas-
urementsonpretestsandposttestsareIimitedonlytothecorrectresponseratioforthe
evaluationoftrainingeffects,itisnotsufficient.Combinationsofvarioustestsshouldbe
preparedtoinvestigatecharacteristicsofspeechperceptionandothermentalfunctions.An
actualcombinationoftestsdependsonthepurposesandhypothesesofeachresearch.Oneof
tho§ecanbeacategoricalperceptiontestusingsynthesizedsotmds(cf.Harnad,1987),a
generalizationtestusingnovelnaturalsounds(cf.Logan,Lively&Pisoni,1991),agoodness
ratingtestusingsynthesizedsounds(Kuh1,1991,1992),agoodness-of-fitratingtestusing
naturalsounds(cf.Strangeeta1.,1993)oraproductiontestspokenbysubjectsthemselves.
Inaddition,inordertoclarifytheacquisitionprocessindetai1,notonlythepretest-posttest
designbutthe∫沈erゴm`es亡dθs忽 ηareeffective(Yamada,Yamada&Strange,1994,1995).In
thef11亡㎝ の111孟θs亡desえg:η,multipleinterimtests,whichconsistofafullsetorasubsetofthe
achievementtest,arecarriedoutregularlybetweentrainingsessions.Theprimarypurposein
thisleamingparadigmistodescribelearningprocesses,nottocomparetheeffectiveness
betweentrainingtechniques.However,withtheprogressinsuchdescriptiveanalysisof
learningprocesses,optimaltechniquesforL2speechperceptiontrainingwillbeavailable.
Cbη血 甜'onson加c60ηsof田n'oロsな痂fη9Procedαres
Thegoalofspeechperceptiontrainingistoidentifyeachphonemecorrectlyinvarious
contexts.Toreachthefinalgoal,thetraineemustacquireseveralbehaviorsandmental
functionsasprerequisites;helsheneedstodiscriminateunfamiliarandlorundistinguished
sounds,tocategorizethemintoappropriateclassesandtolabelthemwithcorrectnalnesin
givenlanguage.IncurrentstudiesofL2speechperceptiontraining,bothoptimalstructuresof
trainingproceduresandthoseoftrainingstimuliarethemainissues,andtheeffectivenessof
severaltrainingmethodswascomparedanddiscussed(cf.Flege,1989;Logan,Lively&
Pisoni,1991;Strange,1992).Identificationtrainingisacomprehensiveprocedurebecausethe
purposeofthistrainingisidentification,thatis,thefinalgoalofspeechperceptiontraining
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itselfandbecausethistrainingrequestsallprerequisitesofthetrainee.Therefore,this
procedureissuitabletodescribeawholeprocessofspeechperceptionlearning.However,
identificationtrainingislessanalyticontheindividuallearningProcesses.Itisdifficultto
controleachlearningProcesswiththistrainingProcedureandvariousprocessescanoccur
evenundertheidenticaloperations.Inlearningexperiments,ideally,eachexperimental
operationsho皿dcorrespondtoaspecifiedprocess.However,actually,multipleprocessescan
existtoanexperimentaloperation(Catallia,1979),Formoreanalyticstudies,somedis-
criminationtrainingwillbenecessa]甲.Ifthetraineecannotdiscriminatedifferencesona
criticalacousticfeature,discriminativeleamingonthegivenacousticdimensionmaybeef一
艶ctive(cf.Repp,1984).Iflabelhlgisaburdenforthetraineeandsuchdifficuitiesinterfere
withthewholelearningprocess,CategorialAXdiscriminationtraining(Strange,Polka&
Aguilar,1989;Pruitt,Strange,Polka&Aguilar,1990)maybeeffectiveatleast圭nsolne
stages.However,ifthefunctionsoflabeling(naming)incategorizationareessential(cf.
Pisoni,Aslin,Perey&Hennessy,1982),theprocessofCategor量alAXdiscriminationtraining
itselfmustbeclarified.Fromtheviewpointsoflearningstlldies,someoforthographical
problemsinspeechperceptionstudiescontainsuchdifficultlabelingprocesses.Thefirstcase
isfailuresincorrespondingeachsoundcategorytooneoflabels,whichisthoseinthejust
essentialprocessoflabeling.Thesecondisfaiuresindiscriminatingbetweenlabels.Forex-
ample,itisdifficultformostofAmericanlistenerstodiscriminatebetweenJapanesepholletic
characters("kana").Thethirdistheinterferingeffectsmed玉atedbylabels.Failureofper-
ceiving∫apaneseflap(/f/)issometimescausedbylabelingit"r"intheRomanizedcharac-
ters.
Thepurposesando切ectsofeachtraillingprocedurearedifferent.Inaddition,asspeech
perceptiontrainingisadiscriminativeleaming,itisimpossibletoexamineseparatelyboth
structuresoftrainingproceduresandthoseoftrainingstimuli.Actually,comparisonofthe
effectivenessbetweendifferenttrainingprocedures,thatis,identificationversusdiscrimina-
tion,isadifficulttask.Therefore,量tismoreproductivetodescribeandanalyzethelearning
processesineachtrainingmethod.
Ess㎝翻qpα 謝 α2so説hes伽c加reofdfsαコ●mfna6vεsだmロ万
IncurrentstudiesofL2speechperceptiontraining,optimalstructureoftrainingstimulialso
isoneofthemainissues.Astructureoftrainingstimulicanbedescribedandcontrolledwith
variabilityandtypicalnessinvahousattributes.InLogan,Lively&Pisoni(1991)andLively,
Pisoni&Logan(1992),variabilityoftalkersandphoneticenvironmentswasmanipulated
withnaturalspeechtokens.Ontheotherhand,synthesizedstimuluscontinuawerealsoused
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asasetoftrainingstimuli.InStrange&Dittmann(1984),theyco皿sistedoftypicalstimuli
(endpoints),whichhadactualparametersofnaturalspeechsounds,andintermediatestimuli,
whichgeneratedbyihterpolatingbetweenendpointparametervalues.Jamieson&Morosan
(1986,1989)alsousedsynthesizedstimuliandmanipulatedthenumberofkindsofstimuliand
theirlocationsonthecontinua;thatis,theentiresetoroneprototypicpair.1箆suchstudies,
stimulusvariabilityandtypicalnessmustbeoperatedontheessentialattributesforthespeech
perception.Intheexperimentsusingsynthesizedsounds,whilesuchstimulusstructurecanbe
clearlycontronedbysynthesizingstimuliwithgivenparameters,itisnecessarytoclarifyin
advancewhichattributesareessentia1.Ontheotherhand,intheexperimentsusingnatural
tokens,wh量leitisimpossibletooperatesuchparametersregularly,distributionsofstimulican
bedescribedinanadequatespaceofseveralattributesasaresult6facousticanalyses,and
theirvariabilitycanbeoperatedbyprepa血gvarioustokenssufficiently.Thougheachmethod
hasitsmeritsanddemerits,thelatterismoreeffectiveifitisnotclearwhichattributesare
essentialforthespeechperception,
Inmostofpreviousstudies,suchattributeswereonlydiscussed6nphysigalcharactehstics
thattrainingstimulihaveuniversanyasaspeechsoundofthelangllage.However,optimality
ofeachstimulusstructureisalsodependentoneachtrainee'sperceptualcharacteristics.If
perceptllalcharacteristicsintheinitialstatearedifferent,optimalstructureoftrainingstimuli
maybedifferentbetweentrainees.Therefore,itisalsonecessarytolocatesuchstimulus
structureineachtrainee'sinitialperceptualspace.Interactionsofsuchstimulusstnlcturewith
init孟alperceptualcharact6risticsofthetrahleeareessentiaiasa翠earningProcess.
Stimulusstnlcturealsocanbecontrolledtεmporally..Indiscriln童nativeleam圭ngstudies,
亀dfllgmethod(Terrace,1963ab,1974)andblocked-trialsmethodarefrequentlyused.Both
methodsaretechniques.forllo質一errorleamfng(cf.Rilling,1977).Oneoftheimpo出mtde-
terminantsoferrorsisthephysicalsim簸aritybetweenstimuluscontrasts.Ina血d加gmethod,
clearlydiscriminablestimuli,forexample,interdimensionalstimuluspairs,areusedatthe
beginning.Whendifferencesbetweenstimuluscontrastsarereducedgraduallyintraining,the
step量ssmallenoughtokeeperrorlevelslow,Asaresult,comparingwithordinarymethods,
totalnumberoferrorscanbereducedbysucha彪d五1gmethod.Thismethodwasappliedto
L2speechperceptiontrainingbyJamleson&Morosan(1986).Inblocked-trialsmethods,
whiletrialswithidenticalorsim孟larstimuliaregroupedintoseveralblocksatthebeginning,
thesizeofblocksisgraduaUyreducedwiththeprogressofth6tra血ingand,inthefinalstage,
trialsarearrangedrandomly(cf.Yamada&Yamada,inpreparation).Iftherearemultipleand
functionanydifferentstagesi且speechperceptionlearning,differentoperationswillbeeffec-
tiveateachstage.
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InthestudiesofL2speechperceptiontraining,itisproductivetodescribethestructureof
trainingstimulinotonlyinacousticandlinguisticspaceofspeechsounds,butalsoinper-
ceptualspaceofeachtrainee.Inaddition,itisalso.importanttodescribesequentiallythein-
teractionsbetweenthe・structureoftrainingstimuliandtheprogressedstatesofspeechper-
ception{neachtrainee.
Amb匁UOαS飴edbackqρeraび0ηS
Inlearningexperiments,afeedbacktosubject'sresponsecanhavemultiplefunctions.In
humandiscriminativeleaming,thefollowingfunctionsaresuggested;oneisacuefortheerror
correction.Byusingtogetherwiththecorrectionmethod(discussedlater),adequatefeedback
canfacilitateacquisitionofthecorrectbehavior.Ifactualstimulussoundsareusedasapart
ofsuchfeedback,itcangiveadditionalopportunitiestolistentostimulussoundsandconse-
quelltlymayfacilitatetheextractionofnewfeaturesorthereconstructionoftheirfeature
extractingsystem.Anotherimportantfunctionisreinforcementtolearningbehaviorinthe
adaptivebehaviorlevel.Iftheyareoperantbehaviors,leamingbehaviorsaremaintainedwlth
reinforcers,Inhumanexperiments,variousstimuliwereusedasareinforcer;food(Ayllon.&
Haughton,1962),visualstimuli(Benton&Mefferd,1967),socialpraise(Azrinetal.,
1961),auditorystimuli(Kapostins,1963)andsoon.However,inmanyexperiments,
generalizedreinforcerssuchascoinsandtokenswereutilizedbecauseprimaryreinforcers
haveoftenphysicalandlorethicallimits.Effectsofeachreinforcerareinfluencedwithvarious
factors;forinstance,motivation,drivelevelandindividualdifferences.Asgeneralizedrein-
forcersareexchangeablewithvariousgoodsorservicesaccordingtoeachsubject'sdemand,
theycallkeepreinforcingeffectsconstantbetweenandwithinsubjects(Davey,1981)、
Generallyspeaking,effectsofreinforcersarealsodecidedintherelationswithgrosssupplies
inaneconomicsystem,i.e。,intherelationswiththetotalamountsofthegivenstimuliwhich
weresuppliedasareinforcerandloranon-experimentaloperation(cf.,"openeconomy";
Hursh,1980,1984).Therefore,ratiooftotalamountsofreinforcerstogrosssuppliesshould
bekeptattheadequateleve1.Partialreinforcementusingschedulesofreinforcementsisef-
fectivetokeeprateofrespondingconstant(Ferster&Skinner,1957).Especially,partial
re量nforcenlentisindispensableinsomeexperimentsusingaprobetest.Inprobetesttr重als,any
discriminativeresponsesshouldnotbereinforceddifferentially.Asabsenceoffeedbackisless
salient,stablelearningbehaviorscanbemaintainedmoreeasilywithapartialreinforcement
thanwithacontinuousreinforcement.
IntheexperimentsonL2speechperceptiontraining,asfeedbackoperationswereoriginally
preparedfortheerrorcorrection(questionsonthisfunctionwillbediscussedinthefollowing
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section),theireffectsonlearningbehaviorsintheadaptivebehaviorlevelwerenotclear.On
theotherhand,intheseexperiments,1earningbehaviorsintheadaptivebehaviorlevelwere
notoperationallycontrolled.Theywerenotreinforcedwithclearreinforcingstimulinor
punishedwithclearav6rsivestimuli.InLogan,Lively&Pisoni(1991),thefeedbacktoa
correctresponsewasnon-delayedinitiationofthenexttrialandthefeedbacktoanincorrect
respqnsewasaseriesofoperations;"responseboxesremainedontheCRTscreenandalight
ontheresponseboxcorrespondingtothecorrectresponsewasilluminatedfollowedbyase-
condpresentationofthesoundstimulus。"InStrange&Dittmann(1984),bothfeedbackto
acorrectresponseandfeedbacktoanincorrectresponsewereidenticalandtheywere"given
bylightsthatwereilluminatedoverthecorrectresponsebutton."Inaddition,Strangeand
Dittmanngaveeachsubject'sprogressasanotherfeedbackaftereachsession.InJamieson&
Morosan(1989),"accuracyfeedbackwasprovidedbyilluminatingasmallwhitelightto
identifyeacherror"。Suchfeedbackoperationswereoriginallyplannedtoprovidesubjects
withtheinformationontheiraccuracy.However,asaprocess,suchfeedbackmighthave
functionofareinforcerorthatofapunishertolearningbehaviorsintheadaptivebehavior
level.Ontheotherhand,intheseexperiments,subjectswerepaidforparticipationonly;for
example,$5.00foreachsession(Logan,Lively&Pisoni,1991)or$12.00forparticipation
(Jamieson&Morosan,1989).Undersuchgrossincomes,ifsubjectsweremotivatedonly
withmoney,theirperformanceintrainingmayhavebeenpoorbecausetheynevergotmoney
asareinforcer.However,iflearningbehaviorsweremaintainedhighlyevenundersuchcon-
ditions,itsuggeststhatthefeedbackoftheiraccuracymayhavebeenveryeffectivereinfor-
cers/punisherstothesesubjectsorthattheirlearningbehaviorsmayhavebeenmaintained
withotherullcontrolled,individualprocesses.Inexperimentsofspeechperceptiontraining,
performanceoflearningbehaviorsintheadaptivebehaviorlevelshouldbekeptconstantbe-
tweenandwithinsubjectsinordertoavoiditsunbalancedinfluencesontheprocessesinlower
levels.Suchdifferencesoftheinfluenceswillbeamplifiedincross-linguisticstudiesbecause
theyhavealsovariouscross-culturaldifferencesinmotivationandlearning.Reinforcement
withgeneralizedreinforcersisoneoftheeffectiveoperationsforthisproblem(cf.Lively,
Pisoni,Yamada,Tohkura&Yamada,1994).
E旋c亡fvenessoferrorcorrec亡fonqpera亡foηs
Instudiesondiscriminativelearning,thecorrec6011me出odisoneoftheeffectivetech-
niquesforerrorcorrection.Intheoorrec亡fon1ηe亡ho¢theidenticaltrialisrepeateduntilthe
subjectrespondscorrectly(cf.Blough&Blough,1977).Thismethodhasseveralmeritsfor
learningexperiments.Thenumberofstimuluspresentationsisacriticalfactorilldiscrimina一
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tivelearning.Inthismethod,repetitionsofstimulussoundsarecontrolledanddescribed,while
correctingerrors,confirmingresponseofsubjectsalldkeepingthestnlctureofeachtraining
task.Ontheotherhand,thenumberofstimulussoundscanbealsooperatedbyplayingthem
repeatedlyinatria1.Traineesneedmorestimuluspresentationsinthebeginning.Usingthis
methodtogetherwiththecorrectionmethod,stimuluspresentationcanbecontronedmore
efficientlybutstillwitho11tchangingthestructureo葦eachtrainingtask.Needlesstosay,even
inthismethod,thenumberofrepetitionsshouldbelimitedwithinagivenrangetodecrease
variancebetweensubjectsandbetweensessions.
InthepreviousexperimentsofL2speechperceptiontra三ning,somefeedbackswere
presentedtoi㎡o㎜errorresponsestosubjects(Jamieson&Morosan,1986,1989;Logan,
Lively&Pisoni,1991)ortoinfonnwhatis伽ecorrect㎝swer(S舳ge&Di枕m㎜,1984;
Logan,Lively&Pisoni,1991).However,intheirexperiments,functionsofsuchoperat量ons
andtheireffectivenesswerenotclear.Itwasnotconfi㎜edwhetherthefeedback:wasnoticed
bytraineesornotandwhatkindsoffunctionsitcouldhavefortrainees.Ontheotherhand,by
usingthecoτアec舐)nme亡hodandrequestingtraineestoconfi】㎜ hecorrectresponse,feedback
forthee㎡orcorrectionshouldl)eclar迂iednotonlyasanoperationbutasaprocess(Lively,
Pisoni,Yamada,Tohk:ura&Yamada,1994).Furthermore,inthecαrrecだonmθ亡ho(ろactual
trainingsoundscanbepresentedeasilyasapartofthefeedback(cf.Logan,Lively&Pisoni,
1991).Thecorrec6011me亡hodisoneofthemostsuitableandeffectiveerror-correction
operationsinL2speechperceptiontraining.
4)Cohclusions
Althoughitisalsomderthebiologicalconstraints,speechperceptionisoriginallytobe
leamedinanindividuallinguisticenvirollmentselectively.Therefore,itisnotsufficientif
speechperceptionisanalyzedmerelyasastaticstate.Theviewpointthatspeechperception
hasdynamicandplasticaspectsasanacquisitionprocess,thatis,オheleamfllgparad忽mfη
理)eechpercεp孟folls加dfes,isalsonecessary.ResearchesonL2speechperceptiontrainingcan
providethemostsuitablematerialsforthisparadigm.However,methodologiesusedin
previousstudieswerenoteffectiveforthenewparadigm.Itisbecausesuchmethodologies
wereforcomparingtheeffectivenessbetweenseveraltrainingmethods,notfordescribing
eachleamingprocesscomprehensively.Speechperceptiontraininghashierarch呈calandse-
quentialstructuresoflearning;andvariousinteractionscanoccurbetweendifferenthierar-
chicallevelsandbetweendifferentmentalfunctions,Todescribeeachacquisitionprocess
appropriately,itisnecessarytodefinetrainingmethodsasaclearoperationandtoclar埆几heir
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effectsonthevariousprocessesofbehaviorandmentalfunctions.In亡hθ1earnfηgpa盟dfgmf11
εpeechperceρ施11s亡udfes,whilecontrollingtheinfluencesofhierarchicalandsequentialin-
teractions,aleamingprocessofspeechperceptionmustbedescribedsuccessivelyfromthe
initialstatetothete㎜inalstate.Atprese虻,developmentofsuchdescriptivemethodsisin-
dispensable.
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AReviewonExperimentalStudiesofSecond
LanguageSpeechPerceptionTrainhg=
NecessityoftheLearningParadigm
inSpeechPerceptionStudies
殆uη θoγAMADA&月 θ1ko,4。γ:AMAaA
Secondlanguage(L2)speechperceptiontrainingisoneofleamingprocesses,amdithas
adequatecharacteristicsforanewparadigminlearningstudies,thatis,theσescriptive
paradigmonleamingprocesses.Inthispaper,theoreticalandtechnicalproblemshltheex-
perimentalstudiesofL2speechperceptiontrainingwerediscussedfromtheviewpointsof
currentleamingstudies.Asatheoreticalproblem,thenecessityof亡heleamfngpara(五gm加
Sρeθchpe1℃eρだoηs加dfeswasclarified;itistheviewpointthatspeechperceptionhasdynamic
andplasticaspectsasanacquisit量onprocess.ExperimentalstudiesonL2speechperception
trainingcanprovideoneofthemostsuitablematerialsforthisparadigm.Inaddition,several
technicalquestionsonthetrainingmethods,suchas,trainingprocedures,trainingstimuli,
feedbackoperationsanderrorcorrection.operations,wereexamined.
